Overview Overview

Objective Objective
To develop a composite/hybrid planar 1kW SOFEC-SOFC stack generating both hydrogen and electricity either from distributed natural gas or biogas fuel. The project will focus on material research, stack design & fabrication, and verification.
• 
• Better thermal management
Concept of the composite/hybrid SOFC-SOFEC stack generating both hydrogen and electricity from the natural gas
Technical Accomplishments Technical Accomplishments
Anode-supported cell development -anode w/ electrolyte
• Objective:
Increase anode porosity and decrease thickness to minimize concentration polarization Develop anodes with improved mechanical and thermo-mechanical properties Fabricate anode-supported cell with defect-free thin electrolyte layer
• Approach:
Vary composition and microstructure of NiO + YSZ anodes Vary pore-former to adjust porosity Improve quality control DIR (100%) capability at 700-850 o C
• Issues:
Trade-off between strength and porosity/thickness Property measurements at high temperatures and in reducing environment • Cathode materials are electrocatalytically and chemically stable in both reducing and oxidizing atmospheres • In the optimized SOFC, MSRI successfully reduced the ASR to less than 0.2Ωcm 2
• Efforts will be devoted to develop materials/microstructures so that the ASR is low in both SOFC and SOFEC modes
Cathode improvement -operation in SOFEC mode C1 CH4  C2 H2  C2 CH4  C3 H2  C3 CH4  C4 H2 C4 CH4
• Button cell
• Anode-supported
• Active area: 2cm 2
• Tested @ 800 o C
Hydrogen Safety Hydrogen Safety
• The most significant hydrogen hazard associated with this project is:
• having a leak from the hydrogen storage tanks or from the testing setup that may cause an explosion.
• Our approach to deal with this hazard is:
• all of the hydrogen that is on site is stored in qualified pressure vessels and is located in a secluded area away from ignition sources, oxidants and other chemicals. All of the hydrogen pipe lines have been leak tested and are rated for the operating pressures. All testing setups are located under ventilation hoods that are rated at 3000 CFM.
